The effect of hemodialysis, vitamin D metabolites and renal transplantation on the skeletal demineralization associated with renal osteodystrophy: a computerized histomorphometric analysis.
Twenty-three patients with end-stage renal failure treated by hemodialysis or transplantation were followed for up to 10 years. Sequential full thickness iliac crest bone biopsies were obtained to assess the effects on bone disease of hemodialysis, treatment with 1,25-dihydroxycholecalciferol [1,25-(OH)2D3] and 24,25-dihydroxycholecalciferol [24,25-(OH)2D3] and renal transplantation. The biopsies were analyzed by a computerized histomorphometric technique which allowed accurate measurements of calcified bone and osteoid areas. Serum aluminum and parathyroid hormone concentrations were also monitored. Hemodialysis was associated with a loss of calcified bone and an increase in osteoid areas. The progressive bone loss was arrested but not reversed following treatment with either 1,25-(OH)2D3 or 24,25-(OH)2D3. Osteoid area was unchanged or reduced following treatment with 1,25-(OH)2D3 in all but three patients who had serum aluminum concentrations in excess of 5 mumol/l. 24,25-(OH)2D3 was not effective in reducing osteoid area, and combined treatment with 1,25 and 24,25-(OH)2D3 had no effect beyond that expected with 1,25-(OH)2D3 alone. Bone biopsies showed loss of calcified bone and an increase in osteoid areas one year and more after successful renal transplantation in five patients. Nineteen of the 23 patients developed serum aluminum concentrations greater than 3 mumol/l, probably because of the use of oral aluminum hydroxide as a phosphate binding agent. In these patients serum parathyroid hormone concentrations greater than 600 pg/ml appeared to prevent the development of osteopenia.